Abstract. The Ethnobotanical Study and Phytochemical Screening of Medicinal Plants have been conducted on Karonese people from North Sumatra, Indonesia. The objective of this study was to explore and explain the relationship between anthropology and biology aspect throught ethnobotanical study of medicinal plants using interview and participation observation method. Result showed that Karonese people had wide knowledge and close relationship with their plant resources especially medicinal plants. There were 181 species of medicinal plants in study area indicating that Karonese people had wide knowledge of using medicinal plants. Phytochemical screening showed that Bischofia javanica (cingkam) and Curcuma domestica (kaciwer) had secondary metabolite of alkaloids, terpenoids, flavonoids and saponins.
Introduction
One of the interaction between the community and its ecosystem is the wisdom of using plants in traditional medicine. Knowledge of the use of medicinal plants is based on the experience of previous generations derived from generation to generation [1] and has begun since the earliest days of social and human society [2] . The study of ethnobotany of medicinal plants aims to explore and document the knowledge and potential of medicinal plant resources of a society as well as its preservation and development efforts in the future [1, 3, 4] . Karonese is one of the ethnic groups in North Sumatra, which has long been known to have expertise in traditional medicine and still held firm until now. This is evidenced by the number of traditional healers who are often found in the Karo community such as Tabib, Dukun Patah Pergendangan, Kem Kem, Dukun Beranak who can treat various diseases. This treatment uses plants both singly or in the form of compound plants showing there is a close relationship between the Karo community with plants, especially medicinal plants. Trading of medicinal plants by the Karo community in the traditional market of Kabanjahe has been around for 40 years [5] . The tropical forests of Sumatra stretches from the lowlands to the mountains containing megabiodiversity plants including medicinal plants. The vegetation composition changes with increasing altitude from lowland, upland to mountain forests. Karo people who inhabit from the lowland forest, upland to the mountains have different patterns of utilization of medicinal plants. So it can be assumed that Karo people have very rich dan wide knowledge of medicinal plants.
Materials and Methods

Study area
The study area is located in Simpang Empat and Kuta Buluh subdistricts in Karo Regency and Batang Serangan and Sei Bingei subdistrict in Langkat Regency (Fig.1 ).
Ethnobotanical survey
To explore information about the use of medicinal plants was used key informants such as traditional healers and people who had been their patients. Determination of key informants used snow ball method based on previous information from traditional healers and their patients. Ethnobotany data collection was done by in-depth interview and semi-structured method [7] . Then, field observations was conducted with the community as a guide to collect plant specimens based on information from key informants.
Phytochemical screening
The samples (roots, rhizomes, tubers, stems, leaves and flowers) were cut into small pieces and dried by wind for two weeks then pound into a smooth. Phytochemical screening of the sample extracts was performed to test for the presence of secondary metabolite including flavonoids, terpenoids, alkaloids and saponins. Phytochemical screening for alkaloids was determined using the Mayer, Dregendorff, Wagner reagents. Terpenoids were determined by Lieberman-Burchard reagents, the flavonoids were determined using Mg powder. Saponin compounds are determined using aquades [8] .
Results and Discussion
Sources of medicinal knowledge
The knowledge of Karo traditional medicine came from various sources. The main source of knowledge of traditional healers came from parents or their grandfathers who was derived from generation to generation. This knowledge was handed down limitedly to a selected person only in the family environment by oral tradition through stories [1] . Traditional healers could also gain knowledge from dreams or occult whispers. Traditional healing practices of Karonese combines physical elements and metaphysical elements (spells). The knowledge of medicinal plants is believed to originate from supernatural spirits and powers. They must undergo certain rituals to prepare themselves physically and mentally in order to receive this knowledge [9, 10] . Other sources of knowledge came from personal experience, studying with others and exchanging information with other fellow healers. The geographical conditions and the distant settlements from health center caused most of the people still living in the inland village to use these traditional medicine to overcome their health problems. In addition, the inhabitants of the inland who worked as farmers generally live in the around the high diversity forest. The high level of knowledge in the use of medicinal plants also showed that there was still a strong relationship between the Karo community and the forests around them.
Species of medicinal plants
Based on the results of interviews with traditional healers, there were 181 species of medicinal plants belonging to 61 family used by the Karo community for treatment. These species of medicinal plants were high when compared with similar studies in other locations. The high species of medicinal plants found in the Karo community showed that the Karo people had a high knowledge in utilizing plants for treatment. The knowledge of traditional medicine is varied and dynamic according to the healer, disease level and the availability of plant material [11] . The species of medicinal plants utilized by the Karo community in North Sumatra as medicinal plants can be seen in Table 1 . The most widely used part of the plant as a medicinal ingredient was leaf (54%), followed by root/rhizome/tuber/bulb (19%), stems (7%), seeds (5%), bark (4%), (3%), fruits (4%) and others (4%) (Fig. 2) . Leaves accumulated many important secondary metabolite compounds as tannins, alkaloids, and other organic compounds stored in vacuoles [5, 9] . In addition in terms of practical and efficiency, the leaves were easily formulated to be used as ingredients of medicine [9] . The frequent harvesting of root materials and bark will damage the plants so that it was avoided as much as possible. Then, to maintain the availability of plants, the healer is recommended to use leaf material [11] . In the Bali community, the leaves are believed to have a strong treatment power [12] . The species of medicinal plants were used to treat 17 category of diseases including gastrointestinal disease, fever-cold-cough-influenza, tumor/cancer, neuropathic, throat-nose-ear, skin and genital, freshener-tonic-virility. The dominant use of medicinal plants is for the treatment of gastrointestinal diseases 35 species (15.5%), fever-cold-cough-influenza 25 species (11.1%), tumor/cancer 24 species (10.6%), neuropathic 23 species (10.2%), throat-nose-ear 14 species (6.2%), skin and genital 13 species (5.7%), freshener-tonic-virility 13 species (5.7%). Disease and number of plant species used for treatment can be seen in Table 2 . Others (Antidote, anti mosquito, memory, cosmetic) 9 4.0 Based on Table 2 , it is known that almost all types of diseases found in the Karo community can be healed traditionally using medicinal plants. Field observations show that some patients prefer traditional treatments compared to conventional treatments. They reasoned that traditional treatments is easier, safer, painless and cheaper. Even some patients switched to traditional medicine after some time undergoing conventional treatment. Nevertheless they acknowledge that traditional medicine requires patience and a longer time to heal.
Phytochemical content of medicinal plants
A total of 47 species of the common medicinal plants used in the treatment of Karonese were tested to explore the phytochemical content. These plants were used as a single ingredient and some as a compound of several species of plants. The plant parts tested were roots/rhizomes/bulbs/tubers, stems, leaves, flowers and fruit peel. Some plant species were tested one part of the plant only while the other species were tested all parts of the plant used in medicine. The phytochemical content of these medicinal plants can be seen in Table 3 . Table 3 showed that some parts of the plants tested contain flavonoids, terpenoids, alkaloids and saponins while other plant parts contain only one phytochemical content. Nevertheless all the parts tested from the whole medicinal plant species have terpenoid content. The species that had all the flavonoids, terpenoids, alkaloids and saponins were Bischofia javanica (stem) and Curcuma domestica (rhizome) whereas the species that have only one secondary metabolite were Emilia grandiflora (stem and flower), Kaemferia pandurata (rhizome) and Phyllagathis griffithii (flower). Leaf was parts of plants that have the most secondary metabolites compared with other plant parts. This corresponds to the use of the most leaves in the treatment. Plant parts that contain a lots of secondary metabolites will be widely used in traditional medicine [13, 14] . The secondary metabolites most rarely present in medicinal plants were saponins, these secondary metabolites were present only in a few plants: Anthocephalus cadamba (stem), Argostemma involucratum (stem), Curcuma domestica (rhizome), Leptaspis urceolata (leaf), Phyllagathis griffithii (leaf), Tarenna pulchia (stem and leaf), Zingiber cassumunar (rhizome), and Zingiber sp (rhizome). Differences in environmental conditions of growth could lead to differences in types and amounts of secondary metabolites contained in plants. Another things were genetic, cultivation method, collection time, and post-harvest processing.
Citus aurantifolia
Skin of fruit
√ √ √ - 13. Costus speciosus Leaf - √ - - Root - √ - - 14. Crynum asiaticum Stem √ √ √ - 15. Curcuma domestica Rhizome √ √ √ √ 16. Dendrophthoe sp Stem - √ - - Leaf - √ - -
Emilia grandiflora
Stem - √ - - Flower - √ - - Root - √ - - Leaf - √ - - 18. Gagatan Nipe Leaf - √ - - 19. Gleichenia linearis Leaf √ √ - - 20. Greenea corymbosa Leaf - √ - - 21. Grewia acuminata Stem - √ - - Leaf - √ √ - Root - √ - - 22.
Pavetta indica
Stem - √ - - Leaf - √ √ - Root - √ - - 34. Phyllagathis griffithii Leaf √ √ - √ Flower - √ - - 35. Polygala sp Stem - √ - - Leaf - √ √ - 36. Rinorea sp Leaf - √ - - 37. Santofilum sp Leaf - √ √ - 38. Solanum verbascifolium Leaf - √ - - Root - √ - - 39. Sonchus arvensis Flower - √ √ - 40. Tarenna pulchia Stem - √ - √ Leaf - √ √ √ 41. Tylophora sp Stem - √ - - Leaf - √ - - 42. Urophyllum sp. Root - √ - - 43. Vernonia arborea Stem - √ - - Leaf √ √ √ - 44. Vitex quinata Leaf - √ - - 45. Vitis gracilis Leaf - √ - - 46. Zingiber cassumunar Rhizome _ √ √ √ 47. Zingiber sp Rhizome - √ √ √ Note: (-) = absent; (√) = present
Conclusions
Traditional healers in the Karo community had a high knowledge in the use of plants for traditional medicine. There were 181 species of plants used by the Karo people as medicinal plants. Phytochemical screening showed that Bischofia javanica (cingkam) and Curcuma domestica (kaciwer) had all the secondary metabolite of alkaloids, terpenoids, flavonoids and saponins Karo people had a strong relationship with the surrounding plant resources, especially in the use of plants as a traditional medicine.
